A B S T R A C T This paper describes the inhibitory effect of prostaglandin E2 (PGE2) on antidiuretic hormone (ADH)-stimulated net Cl-absorption and spontaneous transepithelial voltage (Ve) in single medullary thick ascending limbs of Henle (TALH, thick ascending limb; mTALH, medullary segment; cTALH, cortical segment) obtained from mouse kidney. The experimental data indicate that PGE2 reduced the ADHdependent values of net Cl-absorption (Je,', eq cm-2 s-') and Ve (mV) in a dose-dependent manner; that increasing concentrations of peritubular ADH reversed the PGE2-mediated reductions in the ADH-dependent moiety of Ve in the mouse mTALH; that PGE2 had no effect on cyclic AMP-stimulated increments in Ve in the mouse mTALH; and that PGE2 had no In the renal medulla, this process enriches medullary osmolality, thereby contributing to urinary concentrating power (13, 14) . In certain species, like the mouse, salt absorption (11) and adenyl cyclase activity (15, 16) in the water permeability of mammalian collecting ducts.
A B S T R A C T This paper describes the inhibitory effect of prostaglandin E2 (PGE2) on antidiuretic hormone (ADH)-stimulated net Cl-absorption and spontaneous transepithelial voltage (Ve) in single medullary thick ascending limbs of Henle (TALH, thick ascending limb; mTALH, medullary segment; cTALH, cortical segment) obtained from mouse kidney. The experimental data indicate that PGE2 reduced the ADHdependent values of net Cl-absorption (Je,', eq cm-2 s-') and Ve (mV) in a dose-dependent manner; that increasing concentrations of peritubular ADH reversed the PGE2-mediated reductions in the ADH-dependent moiety of Ve in the mouse mTALH; that PGE2 had no effect on cyclic AMP-stimulated increments in Ve in the mouse mTALH; and that PGE2 had no effect on Ve in the cTALH, where Ve is unaffected either by ADH or by cyclic AMP. These effects might be obtained because of a direct competition between ADH and PGE2 for receptor binding on basolateral membranes. Alternatively, PGE2 might have reduced the affinities between ADH-receptor units and a component(s) of the series of processes leading to adenyl cyclase activation. The latter argument requires that basolateral membranes of the mouse mTALH exhibit receptor reserve, i.e., at the minimum concentration of ADH required to enhance Ve and J,e' maximally, a fraction of basolateral membrane ADH receptors were unoccupied. According to this view, increasing peritubular ADH concentrations INTRODUCTION This paper describes the inhibitory effect of prostaglandin E2 (PGE2)1 on antidiuretic hormone (vasopressin, ADH)-stimulated net Cl-absorption Unet) and spontaneous transepithelial voltage (Ve) in single medullary thick ascending limbs of Henle (TALH, thick ascending limb; mTALH, medullary segment; cTALH, cortical segment) obtained from mouse kidney. In most mammalian species, salt absorption from the waterimpermeable TALH (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) provides a means for diluting tubular fluid entering early distal convolutions. In the renal medulla, this process enriches medullary osmolality, thereby contributing to urinary concentrating power (13, 14) . In certain species, like the mouse, salt absorption (11) and adenyl cyclase activity (15, 16) in mTALH segments are enhanced by ADH. Thus, in the mouse renal medulla, ADH-mediated increments in conservative NaCl absorption by the mTALH may complement ADH-mediated increments in the water permeability of mammalian collecting ducts.
In the isolated mouse mTALH, NaCl absorption involves the coupled entry of Cl-, and possibly K+ (17, 18) , to Na+ entry across apical plasma membranes. In other words, Cl-transport in this nephron segment is a secondary active transport process, driven in part by the Na+ gradient between luminal fluid and cell interior (11, 17) . Conservative NaCl absorption in this nephron segment is enhanced considerably, and in a dose-dependent manner, by ADH, operating through the second messenger cyclic (c)AMP (11) . Conversely, conservative NaCl absorption in the mouse mTALH is suppressed significantly by increases in peritubular osmolality independently of transepithelial osmotic pressure gradients (19) .
The mouse mTALH, like the rabbit cTALH (6, 20) and mTALH (7) , behaves as a hybrid epithelium: the mouse mTALH is electrically leaky (11, 17) and rather permeable to Na+ and to Cl- (11, 17) , yet is virtually water impermeable either in the presence or absence of ADH (9) (10) (11) . Consequently, as medullary peritubular salt concentrations vary, there occur varying degrees of dissipative NaCl backleak from interstitium to lumen through the paracellular pathway. Thus, for the mouse mTALH, maintenance of diluting power in the presence of varying NaCl concentrations in peritubular media depends, at least in part, on the interplay between ADH and peritubular osmolality in modifying conservative NaCl transport (11, 19) . We will argue in this paper that PGE2 represents yet another factor that modulates the latter in the mouse mTALH.
In the amphibian urinary bladder, Orloff et al. (21) found that prostaglandins inhibited the hydro6smotic effect of ADH but did not change the response of the epithelium to cAMP. They inferred that prostaglandins had acted at a locus proximal to hormone-dependent accumulation of cAMP within the cell, with little or no discernible prostaglandin action on transport events beyond cAMP accumulation. Based on in vitro studies in the isolated rabbit collecting duct, Grantham and Orloff (22) also suggested that prostaglandins might modulate renal urinary concentrating systems by opposing the hydroosmotic effect of ADH, but not cAMP, on the mammalian collecting tubule.
Under in vitro conditions, prostaglandins of the E series have been noted to antagonize a number of ADH-mediated increments in salt and/or water transport processes. As indicated above, prostaglandins of the E series inhibit the hydro6smotic effect of amphibian epithelia to ADH, but not to cAMP (21, 23) . In the single rabbit cortical collecting tubule (CCT), Grantham and Orloff (22) found that PGE1 reduced ADH-mediated increments in osmotic water permeability. Stokes (24) reported a decrease in both ADHstimulated water permeability and the Na efflux coefficient in the isolated, perfused rabbit CCT exposed to PGE2. In other studies with mammalian nephron segments, lino and Imai (25) and Stokes and Kokko (26) found that exogenously applied PGE2 suppressed Na+ transport in isolated rabbit CCT. In both the CCT and in the toad urinary bladder, ADH has also stimulated the endogenous production of PGE2 (27, 28) . In these two tissues, inhibition of endogenous PGE production with prostaglandin synthetase inhibitors, such as indomethacin or meclofenamate, has increased the rate of sodium transport or the rate of osmotic water permeation (28) (29) (30) (31) . For example, Holt and Lechene (31) demonstrated inhibition of ADH-stimulated Na+ transport in isolated rabbit CCT by prostaglandins produced within that tubule. Thus, the ADH effects on transport in these tissues have been modulated by an inhibitor synthesized in situ, and whose production is stimulated by ADH.
In the rabbit CCT and the toad urinary bladder, prostaglandins have appeared to inhibit the ADHstimulated accumulation of cAMP within the cell, and to have exerted little or no inhibitory action on transport events beyond the accumulation of cAMP within the cell (21) (22) (23) (24) . By way of contrast, Schlondorff et al. (32) have argued that the antagonism between prostaglandins and ADH in modulating the hydroosmotic properties of amphibian epithelia might also depend on a direct action of prostaglandins on the factors that alter the water permeability characteristics of apical membranes in amphibian epithelia, that is, by "postcAMP" effects.
There are additional observations consistent with the view that prostaglandins may alter urinary concentrating ability by affecting either water abstraction from collecting ducts and/or salt absorption in the TALH.
Studies conducted in vivo have demonstrated increased sodium excretion following infusions of prostaglandins of the E series (33) (34) (35) , and, in hydropenic dogs, decreased absorption of free water (34, 35) . Inhibition of endogenous renal prostaglandin synthesis, either with indomethacin or with meclofenamate, has resulted in antinatriuresis (36, 37) and in an enhanced urinary concentrating ability in response to administration of vasopressin (36, 38, 39) . In addition, Ganguli et al. (40) demonstrated an increase in medullary NaCl content following prostaglandin synthesis inhibition even in the absence of any discernible change in papillary blood flow.
In rat micropuncture experiments, Higashihara et al. (41) have demonstrated a decrease in NaCl delivery to distal tubule sites and an increase in papillary NaCl PGE2 Effects on Cl-Absorption in mTALH content following prostaglandin synthesis inhibition; they concluded that prostaglandins might inhibit NaCl transport in the TALH. Complementary studies conducted by Kaukker (42) , using micropuncture techniques, and by Stokes (43) , using the isolated, perfused rabbit mTALH, have also been consistent with the notion that PGE2 inhibits NaCl absorption by the TALH. Importantly, in none of these studies was an interaction between ADH and PGE2 examined.
These observations, when taken in conjunction with the report (44) that PGE2 biosynthesis by renal medullary interstitial cells is enhanced by ADH, make attractive the possibility that prostaglandins of the E series might contribute, in the mouse mTALH, to the modulation of conservative NaCl absorption, and hence to the regulation of tubular fluid diluting capacity. Accordingly, in the present studies, we evaluated the effects of PGE2 on J"t and on the Ve (millivolts) that attends conservative salt absorption in single microperf used TALH segments, both mTALH and cTALH, isolated from mouse kidney (9) (10) (11) (12) .
The experimental data indicate that PGE2 reduced the ADH-dependent values of Jnet and Ve in a dosedependent manner; that increasing concentrations of peritubular ADH reversed the PGE2-mediated reductions in the ADH-dependent moiety of Jnet and Ve; that PGE2 had no effect on the ADH-independent moiety of Ve in the mouse mTALH; that PGE2 had no effect on cAMP-stimulated increments in Ve in the mouse mTALH; and that PGE2 had no effect on Ve in the cTALH, where Ve is unaffected either by ADH or by cAMP (11, 12) . The disparity between the effects of PGE2 on Ve in the mouse cTALH and mTALH therefore indicates another characteristic of the functional heterogeneity between these two nephron segments (11, 12 (46) . A preliminary report of these observations has appeared elsewhere (47) .
METHODS
Isolated nephron segments from mouse kidney, either cTALH or mTALH, were dissected and perfused using methods previously employed in this laboratory and detailed elsewhere for both rabbit kidney (48, 49) and mouse kidney (11, 12) . Exceptions to these methods are described below. Segments of either cortical or medullary thick ascending limbs of Henle, measuring 0.5-1.0 mm in length, were isolated by freehand dissection as reported previously (11, 12) . For isolation of mTALH, the cortex was excised and discarded, and tubule segments were dissected from the remaining medullary tissue. Cortical thick ascending limbs (cTALH) were dissected from the cortical tissue freed from the underlying medulla. As noted previously (11, 12) , the cortical segments were less opaque in appearance, and when perfused had a thinner epithelium: 3 Aim cell height for cTALH segments and 5 ,m for mTALH segments.
The tubule segments were transferred to a lucite chamber, volume -1.2 ml, fitted to the stage of an inverted microscope, and then mounted between two sets of concentric pipettes as described previously (11, 12, 48, 49) . The tubules were perfused at rates of 3-15 nl/min using hydrostatic pressure. The temperature was maintained at 370+0.50C by a YSI temperature regulator (Yellow Springs Instrument Co., Inc., Yellow Springs, OH).
Composition of solutions. Table I lists the constituents of the bathing and perfusing solutions used in these experiments. All solutions were equilibrated with 100% 02, for phosphate-buffered, HCO--free solutions, and with 95% 02/ 5% CO2 for HCO3-containing solutions. All solutions were adjusted to pH 7.40, 300 mosm/kg H20. The perfusing and bathing solutions were identical except for the addition of 0.4 gm/100 ml BSA to bathing solutions and the isoosmotic substitution of urea in bathing solutions for L-alanine and glucose in perfusing solutions. KRP solutions and a 100% 02 gas phase were used to perfuse and bathe mTALH segments, since Ve and NaCl transport in the mouse mTALH are unaffected by the absence of HCO- (11, 50) . HCO--containing KRB solutions and a 95% 02/5% CO2 gas phase were used in all experiments with cTALH segments, since the latter exhibit (CO2 + HCOi)-stimulated NaCl transport (11, 12) . ADH (synthetic arginine vasopressin, grade V, Sigma Chemical Co. St. Louis, MO), where indicated, was added NaH2PO4/Na2HPO4 Ve (millivolts, lumen with respect to bath) was measured as described previously (11, 12, 50) . Glass 0.9% NaCl/4% agar bridges were placed in both perfusing and bathing solutions, were joined via Tygon tubing filled with 3 M KCI to calomel half cells, and were connected to the input of a differential instrumentation amplifier. The voltages were recorded on a strip chart recorder. Since the perfusing and bathing solutions were almost identical in ionic composition, and only negligible amounts of BSA were present in bathing solutions, no corrections for liquid junction or Donnan voltages were necessary (11, 12, 17) . Because the length constant for the mTALH is -0.13 mm (11, 17) , and the tubule segments were -0.5-1.0 mm in length, Ve, values recorded during measurement of Jne provided information only about electrical events in close proximity to the perfusion pipette.
Measurement of net water flux. The rates of net fluid transport (JU, nl min-' mm-') were measured as described in detail previously (11, 12, 48, 49) using exhaustively dialyzed 3H-labeled inulin (New England Nuclear, Boston, MA, sp act 419 mCi/g). As in previous studies (11, 12, 48, 49) , we utilized only those experiments in which the rate of perfusate leakage into bathing solutions was <5% of the perfusion rate. Measurement of J". As described previously (11, 12, 50) (53) .
RESULTS
Effect of PGE2 on the ADH-dependent Ve: mTALH. Fig. 1 illustrates a representative experiment showing the effect of adding graded concentrations of PGE2 to the bath on Ve in an mTALH segment exposed to 10 uU/mI ADH in the bath; the latter is the minimal ADH concentration required for maximal enhancement of Ve in the mouse mTALH (11; cf. also Fig. 4 ). These data show clearly that the maximal ADH-stimulated Ve declined progressively with increasing bath concentrations of PGE2; that the reduction of Ve to -50% of the maximal ADH-stimulated value occurred at a bath PGE2 concentration of 10' M PGE2; and that 10' M PGE2 had no further inhibitory effect on Ve. Although the data are not shown in Fig. 1, we noted that the PGE2 effect was reversible, i.e., Ve returned to the maximal ADH-stimulated value when PGE2 was removed from the bath; and that adding identical volumes of 95% ethanol (the PGE2 solvent) to the bath, but without PGE2 had no detectable effect on Ve.
We assessed in more detail the relations between peritubular PGE2 concentrations and the ADH-stimulated spontaneous V,e Fig. 2 
where KPGE is the apparent association constant for the interactions among PGE2 and ADH-dependent processes in the mTALH that resulted in a reduction in the ADH-dependent Ve. The inset in Fig. 2 indicates the results of such a double reciprocal analysis of the experimental data shown in Fig. 2 Fig. 3 , indicate that 106 M PGE2 reduced the ADH-dependent Ve to a value nearly equal to the ADH-independent Ve. One might surmise from these data that PGE2 interfered with ADH-mediated increments in Ve, and by inference in conservative salt absorption, and that PGE2 had no significant effect on ADH-independent salt transport. These latter possibilities will be addressed explicitly in Tables II and III. Finally, it should be noted that, in 4 of the 12 tubules reported in Fig. 3 Effect of PGE2 on Jt': mTALH. It is generally considered (6, 7, 20) that the spontaneous V, in isolated rabbit TALH segments, either cortical or medullary, attends conservative salt absorption, although there are divergent views (6, 7, 20) The ADH-independent V, in these tubules was measured as described previously (11) . Then PGE2 was added to the peritubular media at concentrations of 10-6 M (two tubules), 10-M (one tubule) or 10-M (one tubule). Since the results were the same at each concentration, the results are pooled.
Ve in the mouse mTALH (8) (9) (10) (11) 17) , where it is clear that, under a wide variety of circumstances, there is a close and statistically meaningful relation between the spontaneous Ve and Jl (11, 50) . Thus, one may deduce from the data shown in Fig. 3 that PGE2, at a luminal or bath concentration of M, interfered with ADH-stimulated conservative NaCl absorption in the mouse mTALH.
To evaluate this question more explicitly, we assessed the effects of 10-6 M peritubular PGE2 on ADHmediated net Cl-absorption [which, for this tubule segment, is approximately equal to the rate of net NaCl absorption (11), a conclusion also deduced for the in vivo TALH by Wallin et al. (54) ] under conditions of a constant perfusion rate. These experiments were intended to complement those presented in Fig. 3 .
The results of these experiments are summarized in Table III , which tabulates paired observations in the same tubules in which we measured the effect of M bath PGE2 on the ADH-dependent value of J'. To exclude the possibility that variations in Jet were referable to variations in perfusion rate (11, 50) (Figs. 1-3) . Thus, the results in Table III , when taken in conjunction with those in Figs. 1-3 , indicate that, in the mTALH, PGE2 reduced the ADH-dependent Ve concomitant with a PGE2-mediated reduction in ADHdependent conservative Cl-absorption.
Effect of varying peritubular ADH concentrations on the PGE2-inhibited, ADH-dependent V,. Fig. 4 shows the results of two different groups of experiments assessing the effect of varying peritubular ADH concentrations on AVe/AV, in the mouse mTALH.
In one series, indicated by the solid curve, peritubular PGE2 was absent while in the second series, indicated by the dashed curve, 10-6 M PGE2 was present in the bath. Each series of experiments, as in prior studies (11) and in those reported in Fig. 2 , involved measurements of Ve in the same tubule at varying ADH concentrations. But because of technical constraints, i.e., the time required for a given set of measurements, the curves with ADH alone and with ADH plus 106 M peritubular PGE2 were obtained on different groups of tubules. Additional paired control observations for these group comparisons will be presented below (cf. Fig. 5 ).
The results in Fig. 4 show clearly that, when the peritubular ADH concentration was raised sufficiently, Ve was stimulated to the same value even with 10-6 M PGE2 in the bath. In the absence of PGE2, a maximal ADH-dependent Ve of 10.7±0.5 mV was obtained at a peritubular ADH concentration of 15 One may argue from these data that the interactions between ADH and PGE2 in modulating Ve (Fig. 4) , and concomitantly conservative salt absorption (Table  III) , were seemingly competitive.
A simple way of illustrating the latter argument is to plot the data in Fig. 4 Fig. 4 (+PGE2, 1.10; -PGE2, 0.84), which were indistinguishable from unity. The comparisons reported in Fig. 4 Fig. 5 . When the bath contained 10 uU/ml ADH, Ve was 7.4±1.0 mV and was reduced by -50% to 3.9±0.7 mV (P < 0.01) when 106 M PGE2 was added to the bath. But when the bath ADH was raised to 250 uU/ml in the presence of 106 M bath PGE2, Ve rose to 6.7±0.7 mV, a value indistinguishable from the control Ve, i.e., that obtained with 10,uU/ml ADH and no peritubular PGE2.
In other words, these data, involving paired observations on the same tubules, affirm explicitly the conclusions derived from the results (cf. Fig. 4 ) obtained among groups of tubules.
Interactions among db-cAMP, PGE2, Ve, and Jce'. Fig. 6 illustrates the results of a series of experiments having protocols comparable to those shown in Fig.  4 with the exception that the experiments in Fig. 6 were designed to evaluate the effects of 10-6 M bath PGE2 on db-cAMP-mediated (11) increments in Ve. As was the case with the data shown in Fig. 4 , the results shown in Fig. 6 involved comparisons among groups of tubules. The solid curve represents tubules exposed to varying concentrations of db-cAMP alone; and the dotted curve represents tubules exposed to varying concentrations of db-cAMP and 106 M peritubular PGE2. Inspection of the results in Fig. 6 shows clearly that PGE2 had no discernible effect on the Veenhancing ability of db-cAMP. More concretely, the (4) where K"AMP refers to the affinity constant for the interactions between db-cAMP-dependent processes in the mouse mTALH that resulted in a rise in Ve. The inset in Fig. 6 shows the data plotted according to Eq. 4. The results indicate that the KcAMP for db-cAMPmediated enhancement of Ve in the mTALH was virtually identical whether 10-6 M PGE2 was present or absent from the bath. Moreover, the zero intercepts for both plots, in keeping with the requirements of Eq. 4, were virtually unity and the regression coefficients highly significant (+PGE2, r = 0.99; -PGE2, r = 0.99).
Finally, by analogy with the results in Table III when 10 ,gU/ml ADH was added to the bath. These data are entirely consonant with the paired observations reported in Fig. 3 and (11, 12, 17, 50) . However, important differences between these two segments also exist. In the mouse mTALH, both Ve and Jcet are enhanced considerably by peritubular ADH or by db-cAMP (Figs. 3, 7 ; references 11, 50); but in that segment, the combination (CO2 + HCOj) has no effect on either Ve or J' (11) . In contrast, in the mouse cTALH, neither Jt nor Ve is affected perceptibly either by ADH or by cAMP (11) , while the combination (CO2 + HCO-) enhances considerably both Ve and Jcet in that segment (11, 12) .
The data reported in Fig. 8 provide another set of results consistent with the view that the processes regulating conservative NaCl absorption in the mouse cTALH and mTALH are modulated by different factors. As illustrated in Fig. 8, 106 M PGE2, which reduced significantly the ADH-dependent moieties of Ve (Fig. 3) and Jc ¶t (Table III) in the mouse mTALH had no discernible effect on the (CO2 + HCO-)-dependent V, in the mouse mTALH.
DISCUSSION
Since the isolated mouse mTALH is both electrically leaky (11, 17) and highly permeable to Na+ and Cl- (11, 17) , it is evident that varying peritubular NaCl concentrations would, all other factors being equal, result in a variable diluting capacity for that waterimpermeable (9) (10) (11) Table III ). The apparent KPGE for reducing the ADH-dependent Ve was ,101o M (Fig. 2) , and the effects were indistinguishable whether PGE2 was present in the lumen or the bath (Fig. 3) .
Second, in unpaired experiments, 10-6 M peritubular PGE2 raised KADH from -2.6 X 10-12 M to 36.7 X 10-12 M (Fig. 4) . And both in unpaired observations among different groups of tubules (Fig. 4) and in paired observations on the same tubules (Fig. 5) , 250 ,U/ml ADH restored Ve to the maximally stimulated ADH value, even in the presence of 10-6 M peritubular PGE2. Since ADH has no discernible effects on the dissipative properties of the shunt pathway in the isolated mouse mTALH (11, 17, 50) , we may conclude from the data in Fig. 5 , taken together with the results in Figs. 1-4 and Tables II and III that PGE2 inhibited, in a seemingly competitive manner, the ADH-dependent moieties of J"t and Ve; that these latter effects obtained by a PGE2-mediated interference with conservative, rather than with dissipative, salt transport processes; and that PGE2, at the concentrations tested, had no demonstrable effect on the ADH-independent moiety of Ve in the isolated mouse mTALH.
Third, in unpaired groups of observations among different sets of tubules, 10-6 M PGE2 had no effect on KcAMP (Fig. 6) . In paired simultaneous observations on the same tubules, 10-M peritubular db-cAMP (the minimal db-cAMP concentration required to stimulate maximally Ve and jnet in these tubules [cf. Fig. 6 ; reference 11]) reversed entirely the inhibitory effect of 10-6 M PGE2 on both the ADH-stimulated Ve and the ADH-stimulated Jc (Fig. 7) . Thus, we conclude that the PGE2-mediated reduction in the ADH-dependent Ve and j net observed in the mouse mTALH occurred as a consequence of a reduction in the ADH-dependent rate of intracellular cAMP accumulation, rather than by interfering with the mechanisms by which cAMP modulates Jnet and Ve.
Finally, the data shown in Fig. 8 indicate that 10-6 M peritubular PGE2 had no effect on Ve in the mouse cTALH, a finding in keeping with the fact that, in the mouse cTALH, Ve is unaffected by ADH (11, 12) . These data indicate further the functional heterogeneity recognized previously (11, 12) between the factors modulating Ve and salt absorption in the mouse cTALH and mTALH.
It should also be noted in this context that the effects of PGE on Ve and Jnet in isolated TALH segments may vary among species. Stokes (43) has found that PGE2 inhibited jnet and Ve by -50% in the ADH-unstimulated rabbit mTALH, while the present results (cf .  Tables II and III and Fig. 3) indicate that, in the mouse mTALH, PGE2 inhibited only the ADH-dependent moieties of Ve and Jcnt. The reasons for the discrepancy between our results and those of Stokes (43) on mTALH segments of these two species are not clear at present, although it is noteworthy in this regard that the adenyl cyclase responsiveness of the isolated rabbit mTALH to ADH is considerably less than that of the isolated mouse mTALH (15, 16) . However, for the isolated cTALH, the present data with mouse segments affirm the observations by Stokes (43) that PGE2 had no effect on Ve in these isolated rabbit segments. By contrast, Fine and Trizna (55) found no effect of PGE2 on NaCl transport in the ADH-unstimulated rabbit mTALH, a finding that parallels our observations of the lack of effect of PGE2 on the ADH-independent Ve in mouse mTALH (Table II) .
Tentative hypotheses. The proposal that PGE2 might interfere with the hydroosmotic effect of ADH at loci that prevented intracellular cAMP accumulation was first set forth by Orloff et al. (21) and by Grantham and Orloff (22 The data in the present paper are obviously consistent with the possibility that, in the mouse mTALH, PGE2 inhibited the rate of ADH-mediated cytoplasmic cAMP accumulation. Accordingly, it is prudent to consider the possible nature of these interactions in the mouse mTALH.
The fact that the effects of db-cAMP on Ve and Jcjt were indistinguishable with and without PGE2 is consistent with the view (21, 22 ) that PGE2 did not modify significantly the interactions between db-cAMP, and presumably cAMP, leading to perturbations in membrane transport processes. Rather, the seemingly competitive interactions between ADH and PGE2 (Figs. 4, 5) reported in this paper are more in accord with the notion (21, 22) that PGE2 inhibited the ADHdependent moieties of V, and J"'t by interfering either with the rate of cytosolic cAMP formation and/or by accelerating the rate of cytosolic cAMP dissipation.
There are two general ways, operating singly or in concert, in which PGE2 might have diminished the rate of cytosolic cAMP formation. PGE2 might have competed directly for the ADH receptor (R). Alternatively, PGE2 might have reduced the overall affinity for adenyl cyclase activation by ADH-R units. The possible mechanisms for such an action of PGE2 include, at a minimum: a PGE2-mediated decrease in cell membrane fluidity; a PGE2-mediated inhibition of en- zyme activation occurring at the guanine nucleotide regulatory component of adenyl cyclase; or a PGE2-mediated inhibition of the activation of the catalytic subunit of the adenyl cyclase.
Since supramaximal concentrations of ADH reversed the PGE2-mediated inhibition of the ADH-dependent Ve and Jce, a reduced affinity for adenyl cyclase activation by ADH-R units requires two tacit assumptions: basolateral membranes contained spare receptors for ADH at levels of maximal stimulation of Ve and J' in the absence of PGE2; and in the presence of PGE2, a greater fractional occupancy of R units by ADH was required to enhance Ve and jnet maximally than in the absence of PGE2.
The seemingly competitive interactions (Figs. 4, 5 ) between ADH and PGE2 might also have been the result of a PGE2-dependent increase in the rate of cAMP dissipation. Thus PGE2 might have accelerated cAMP hydrolysis by phosphodiesterase. In that case, the inability of PGE2 to modify the effects of db-cAMP on JnV and Ve (Figs. 6, 7 ) may have been referable to the resistance of db-cAMP to phosphodiesterase hydrolysis (59) . We consider this possibility unlikely since the observations of Edwards et al. (56) indicate that, in a variety of murine nephron segments, prostaglandins have no effect on phosphodiesterase activity. It might also be argued that PGE2 increased the permeability of cellular membranes to cAMP, leading to a reduced concentration of intracellular cAMP at any given peritubular ADH concentration. Such a possibility, although not excluded by the present data, seem improbable since there is no evidence available that indicates that PGE2 alters significantly the permeability of epithelial membranes to cAMP.
Thus, when taken together, the data in this paper affirm the fact that PGE2, like ADH (11, 50) and peritubular osmolality (19) , serves as a significant modulator of the ADH-dependent rate of net Cl-absorption, and consequently of diluting capacity, in the isolated mouse mTALH. It is plausible to argue that this effect obtained because of a PGE2-mediated reduction in the rate of cytosolic cAMP accumulation that occurred in response to ADH, either by a direct competition between PGE2 and ADH for receptor units, or by diminishing the affinity for adenyl cyclase activation by ADH-R units. Obviously, the applicability of these findings to other species, and to the in vivo mammalian urinary concentrating process, requires further evaluation.
